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SUBJECT:  Grindstone-Lost-Muddy  Creek  Dam  F-20 


This  report  presents  the  results  of  field  inspection  and  evaluation 
of  the  Grinds tone-Lost-Muddy  Creek  Dam  F-20  (MO  11220). 

It  was  prepared  under  the  National  Program  of  Inspection  of  Non- 
Federal  Dams. 

Thi~  dam  has  been  classified  as  unsafe,  non-emergency  by  the  St.  Louis 
District  as  a  result  of  the  application  of  the  following  criteria: 

a.  Spillway  will  not  pass  50  percent  of  the  Probable  Maximum 
Flood  without  overtopping  the  dam. 

b.  Overtopping  of  the  dam  could  result  in  failure  of  the  dam. 

c.  Dam  failure  significantly  increases  the  hazard  to  loss  of 
life  downstream. 
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ASSESSMENT  SUMMARY 
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Name  of  Dam 
State  Located 
County  Located 
Stream 

Date  of  Inspection 


Grindstone-Lost-Muddy  Creek  Dam  F-2Q 

Missouri 

Daviess  County 

Tributary  to  Smith  Branch 

June  30,  1980 


Grindstone-Lost-Muddy  Creek  Dam  F-20  was  inspected;  by  an  inter¬ 
disciplinary  team  of  engineers  from  Hoskins-Western-Sftnderegger,  Inc. 

The  purpose  of  the  inspection  was-»to  make  an  assessment  of  the  general 
conditions  of  the  dam  with  respect  to  safety,  based  upon  available  data 
and  visual  inspection,  in  order  to  determine  if  the  dam  poses  hazards 
to  human  life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed  with  the  help 
of  several  Federal  and  State  agencies,  professional  engineering  organizations, 
and  private  engineers. 

Grindstone-Lost-Muddy  Creek  Dam  F-20  has  a  height  of  twenty-seven  (27) 
feet  and  a  storage  capacity  at  the  minimum  top  elevation  of  the  dam  of  one 
hundred  (100+)  acre-feet.  In  accordance  with  the  guidelines,  a  small  size 
dam  has  a  height  greater  than  or  equal  to  twenty-five  (25)  feet  but  less 
than  forty  (40)  feet  and  a  storage  capacity  greater  than  or  equal  to  fifty 
(50)  acre-feet  but  less  than  one  thousand  (1,000)  acre-feet.  The  size 
classification  is  determined  by  either  the  storage  capacity  or  height,  which¬ 
ever  gives  the  larger  size  category.  Grindstone-Lost-Muddy  Creek  Dam  F-20 
is  classified  as  a  small  size  dam. 

'*  In  accordance  with  the  guidelines  and  based  on  visual  observation,  the 
dam  is  classified  as  having  a  high  potential  for  damage  and  loss  of  life. 
Failure  would  threaten  life  and  property.  The  estimated  damage  zone  extends 
approximately  two  (2)  miles  downstream  of  the  dam.  Within  the  damage  zone 
are  three  dwellings,  a  garage,  and  a  barn. 

Our  inspection  and  evaluation  indicates  that  the  spillway  does  not 
meet  the  criteria  set  forth  in  the  recommended  guidelines  for  a  small  dam 
having  a  high  hazard  potential.  Considering  the  small  volume  of  water  im¬ 
pounded  and  the  downstream  channel  from  the  dam,  one-half  of  the  Probable 
Maximum  Flood  is  the  appropriate  spillway  design  flood.  The  spillways 
will  not  pass  the  100-year  flood  (1%  probability  flood,  a  flood  having  a 
one  percent  chance  of  being  exceeded  in  any  year)  without  overtopping  the 
dam.  The  spillways  will  pass  24%  of  the  Probable  Maximum  Flood  without 
overtopping  the  dam.  The  Probable  Maximum  Flood  (PMF)  is  defined  as  the 
flood  that  may  be  expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably  possible  in  the 
region. _ 
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Based  on  available  data  and  on  the  field  inspection  of  the  dam,  the 
following  remedial  measures  should  be  performed  under  the  guidance  of  a 
professional  engineer  experienced  in  the  design  and  construction  of  dams: 


a.  Alternatives. 

(1)  The  emergency  spillway  size  and/or  the  height  of  dam  should 
be  increased  to  pass  50%  of  the  Probable  Maximum  Flood  with¬ 
out  overtopping. 

b.  Operating  and  Maintenance  Procedures. 

(1)  The  vegetative  growth  around  the  principal  spillway  entrance 
should  be  removed  and  the  area  should  be  kept  clear  to  pre¬ 
vent  a  reduction  in  the  principal  spillway  capacity. 

(2)  The  willows  in  the  principal  spillway  outlet  channel  should 
be  removed  and  measures  taken  to  prevent  their  recurrence. 

(3)  The  dam  should  be  inspected  at  regular  intervals  and  records 
of  the  inspections  made  a  part  of  the  project  file  on  this 
dam. 
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Harold  P.  Hoskins,  Chairman  of  the  Board 
Hoskins-Western-Sonderegger,  Inc. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
GRINDSTONE-LOST-MUDDY  CREEK  DAM  F-20  -  MO  11220 
DAVIESS  COUNTY,  MISSOURI 


SECTION  1  -  PROJECT  INFORMATION 

1.1  GENERAL 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law  92-367, 
authorized  the  Secretary  of  the  Amy  through  the  Corps  of 
Engineers,  to  initiate  a  program  of  safety  inspection  of  dams 
throughout  the  United  States.  Pursuant  to  the  above,  the  St. 
Louis  District,  Corps  of  Engineers,  District  Engineer  directed 
that  a  safety  inspection  of  Grindstone-Lost-Muddy  Creek  Dam 
F-20  be  made. 


b.  Purpose  of  Inspection.  The  purpose  of  the  inspection  was  to  make 
an  assessment  of  the  general  condition  of  the  dam  with  respect  to 
safety,  based  upon  available  data  and  visual  inspection,  in  order 
to  determine  if  the  dam  poses  hazards  to  human  life  or  property. 

c.  Evaluation  Criteria.  Criteria  used  to  evaluate  the  dam  were 
furnished  by  the  Department  of  the  Army,  Office  of  the  Chief 
of  Engineers,  in  "Recommended  Guidelines  for  Safety  Inspection 
of  Dams",  Appendix  D  to  "Report  of  the  Chief  of  Engineers  on 
the  National  Program  of  Inspection  of  Dams,"  dated  May,  1975, 
and  published  by  the  Department  of  the  Army,  Office  of  the 
Chief  of  Engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances. 

(1)  The  dam  is  an  earthen  flood  control  dam  about  725  feet  in 
length  and  27  feet  in  height,  with  a  storage  capacity  at  the 
minimum  top  of  dam  of  100+  acre-feet.  It  is  located  in  the 
lowa-Missouri  Heavy  Till  Plain  Resource  area  of  the  Central 
Lowlands  Physiographic  area  about  5.5  miles  west  of  Altamont, 
Missouri . 

(2)  The  principal  spillway  consists  of  a  30-inch  corrugated  metal 
pipe  drop  inlet  (riser)  with  trash  rack  and  anti  vortex  device 
and  a  24-inch  corrugated  metal  pipe  conduit  passing  through 
the  base  of  the  dam. 

(3)  A  vegetated  earth  emergency  spillway  is  cut  through  the  left 
abutment. 

(4)  Pertinent  physical  data  are  given  in  paragraph  1.3  below. 
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b.  Location.  The  dam  is  located  in  the  extreme  western  portion  of 
Daviess  County  about  5.5  miles  west  of  Altamont.  It  is  located 
in  the  SW  1/4,  Sec.  30,  T59N,  R29W  as  shown  on  Plate  A-l. 

c.  Size  Classification.  Criteria  for  determining  the  size  classi- 
fi cation  of  dams  and  impoundments  are  presented  in  the  guidelines 
referenced  in  paragraph  1.1c  above.  This  dam  has  a  height  of  27 
feet  and  a  storage  capacity  at  the  minimum  top  elevation  of  the  dam 
of  100  acre-feet.  This  dam  is  classified  as  a  small  dam.  A  small 
dam  has  a  height  greater  than  or  equal  to  25  feet  but  less  than 

40  feet  and  a  storage  capacity  greater  than  or  equal  to  fifty  acre- 
feet  but  less  than  1,000  acre-feet.  The  size  classification  is 
determined  by  either  the  storage  capacity  or  height,  whichever 
gives  the  larger  size  category. 

d.  Hazard  Classification.  Guidelines  for  determining  hazard  classi- 
fication  are  presented  in  the  same  guidelines  as  referenced  in 
paragraph  1.1c  above.  Based  on  referenced  guidelines  and  on  vis¬ 
ual  observation,  this  dam  is  in  the  High  Hazard  Classification. 

The  estimated  damage  zone  extends  about  two  miles  downstream  of 
the  dam.  Within  the  damage  zone  are  three  dwellings,  a  garage 
and  a  barn  at  0.6  miles. 

e.  Ownership.  The  dam  is  owned  by  the  Grindstone-Lost-Muddy  Creek 
Watershed  Subdistrict,  P.0.  Box  117,  Maysville,  Missouri  64469. 

It  is  on  property  owned  by  Mrs.  Gertie  Lee,  c/o  Wesley  Lee,  Jr., 
Route  1,  Box  B-146,  Weatherby,  Missouri  64497. 

f.  Purpose  of  Dam.  The  dam  was  constructed  for  grade  stabilization 
with  flood  control  features  under  the  Watershed  Protection  Act, 

P.L.  566. 

g.  Design  and  Construction  History.  The  dam  was  designed  by  the  Soil 
Conservation  Service  (SCS),  Columbia,  Missouri.  It  was  construc¬ 
ted  in  1975  with  the  SCS  providing  technical  supervision  and 
quality  control  during  construction. 

h.  Normal  Operating  Procedure.  There  are  no  controlled  outlet  facil¬ 
ities  for  this  dam  except  the  8-inch  diameter  drawdown  pipe. 

1.3  PERTINENT  DATA 


a.  Drainage  Area.  162.0  acres  (0.253  square  miles). 

b.  Discharge  at  Damsite. 

(1)  All  discharges  at  the  damsite  are  through  an  uncontrolled 
30-inch  diameter  corrugated  metal  pipe  drop  inlet  (riser) 
which  is  connected  to  a  24-inch  diameter  corrugated  metal 
pipe  conduit  and  through  an  uncontrolled,  vegetated  earth 
emergency  spillway. 


(2)  Estimated  maximum  flood  at  damsite  -  Mr.  Wesley  Lee 
reported  that  the  highest  water  he  had  seen  was  approximately 
4  inches  over  the  riser. 

(3)  The  principal  spillway  capacity  varies  from  0  c.f.s.  at 
elevation  56.0  feet  to  36  c.f.s.  at  the  crest  of  the 
emergency  spillway  (elevation  58.4  feet)  to  45  c.f.s. 
at  the  minimum  top  of  dam  (elevation  60.2  feet). 

(4)  The  emergency  spillway  capacity  varies  from  0  c.f.s. 
at  its  crest  elevation  58.4  feet  to  265  c.f.s.  at 
elevation  60.2  feet  (minimum  top  of  dam). 

(5)  Total  spillway  capacity  at  the  minimum  top  of  dam  is 
310  c.f.s.  +. 

Elevations  (feet-assumed). 

(1)  Observed  pool  -  55.4 

(2)  Normal  pool  -  56.0 

(3)  Spillway  crests 
Principal  -  56.0 
Emergency  -  58.4 

(4)  Maximum  experienced  pool  -  56.4  + 

(5)  Top  of  dam  (minimum)  -  60.2 

d.  Reservoir.  Length  (feet)  of  pool 

(1)  At  principal  spillway  crest  -  800 

(2)  At  emergency  spillway  crest  -  900 

(3)  At  top  of  dam  (minimum)  -  1,000  + 

e.  Storage  (Acre-feet). 

(1)  Observed  pool  -  50  + 

(2)  Normal  pool  -  55  + 

(3)  Spillway  crests 
Principal  -  55  + 

Emergency  -  77  + 


(4)  Maximum  experienced  pool  -  56  + 

(5)  Top  of  dam  (minimum)  -  100  + 

f.  Reservoir  Surface  (Acres). 

(1)  Observed  pool  -  7.5  + 

(2)  Normal  pool  -  8.3  + 

(3)  Spillway  crests 
Principal  -  8.3  + 

Emergency  -  10.1  + 

(4)  Maximum  experienced  pool  -  11.5  + 

(5)  Top  of  dam  (minimum)  -  12  + 

g.  Dam. 

(1)  Type  -  Rolled  earth  fill 

(2)  Length  -  725  feet  + 

(3)  Height  -  27  feet  + 

(4)  Top  width  -  14  feet 

(5)  Side  slopes. 

(a)  Downstream  -  IV  on  2.5H  with  10  foot  wide  berm 

(b)  Upstream  -  IV  on  2.5H  with  10  foot  wide  berm 

(6)  Zoning  -  Homogeneous 

(7)  Impervious  core  -  Homogeneous 

(8)  Cutoff  -  Depth  varies  from  4  to  8  feet,  12  foot  bottom 

width,  IV  on  1H  side  slopes 

(9)  Grout  curtain  -  None 

(10)  Wave  protection  -  Vegetated  earth  berm 

(11)  Drains  -  None 

h .  Diversion  Channel  and  Regulating  Tunnel.  None 
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(a)  Type  -  Uncontrolled  drop  inlet  with  a  30-inch 

diameter  corrugated  metal  pipe  riser  and  a 
24-inch  diameter  corrugated  metal  pipe  conduit. 

(b)  Crest  (invert)  elevation  -  56.0 
Outlet  -  34.0 

(c)  Length  -  124  feet 
(2)  Emergency 

(a)  Type  -  vegetated  earth,  uncontrolled  cut  through  the 

left  abutment.  Bottom  width  -  40  feet;  side 
slopes  -  IV  on  3H;  exit  channel  slope  -  0.065  ft. /ft. 

(b)  Control  section  -  A  level  section  30  ft.  long  near 

the  centerline  of  the  dam. 

(c)  Crest  elevation  -  58.3 

(d)  Upstream  Channel  -  Open  and  clear 

(e)  Downstream  Channel  -  Vegetated,  slope  -  0.065  ft. /ft., 

discharging  about  200  feet  down¬ 
stream  from  the  dam. 


Regul ating  Outlets .  None 


SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

This  structure  was  designed  by  the  Soil  Conservation  Service, 

Columbia,  Missouri.  Copies  of  the  Geologic  and  Soil  Mechanics 
Reports  are  included  in  Appendix  E.  The  plans  are  included  in 
Appendix  C. 

2.2  CONSTRUCTION 

The  dam  was  constructed  in  1975.  The  SCS  provided  technical  super¬ 
vision  and  quality  control  for  the  construction. 

2.3  OPERATION 

No  data  were  available  on  spillway  operation.  It  was  reported 
by  Mr.  Wesley  Lee  that  the  emergency  spillway  has  never  operated. 

2.4  EVALUATION 

a.  Availability.  The  data  in  Appendix  C  and  Appendix  E  were 
readily  available  from  the  S.C.S. 

b.  Adequacy.  The  design  reports,  pla.is,  field  surveys  and  visual 
observation  presented  herein  are  considered  adequate  to  support 
the  conclusions  of  this  report.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for 
Safety  Inspection  of  Dams"  presented  in  the  SCS  report  in  Appendix 
E  are  considered  adequate. 

c.  Validity.  The  data  and  analyses  are  considered  valid  and  adequate. 


SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General .  A  visual  inspection  of  the  Grindstone-Lost-Muddy 
Creek  Dam  F-20  was  made  on  June  30,  1980.  Engineers  from 
Hoskins-Western-Sonderegger,  Inc.,  Lincoln,  Nebraska  making 
the  inspection  were:  Rey  S.  Decker,  Geotechnical;  Garold 
Ulmer  and  Gordon  Jamison,  Hydrology  and  Hydraulics.  Mr. 

Wesley  Lee  accompanied  the  inspection  team. 

b.  Dam. 

(1)  Geology  and  Soils  (Abutment  and  Embankment).  This  site 
is  located  in  the  Iowa-Missouri  Heavy  Till  Plains  area. 
Abutments  consist  of  stiff  clay  till  (Kansan)  CL-CH. 

The  alluvial  valley  material  consists  of  stiff  silty  clay 
(CL)  underlain  at  shallow  depths  by  siltstone,  shale 
and/or  limestone  bedrock.  Bedrock  is  exposed  in  the  scour 
hole  at  the  end  of  the  pipe  spillway.  Materials  in  the 
dam  consist  of  CL-CH  material  borrowed  from  the  reservoir 
area  and  upstream  abutments. 

(2)  Upstream  Slope.  The  upstream  slope  is  well  vegetated 
with  grass  and  cattails  along  the  waterline.  No  slumps 
or  slides  were  observed,  nor  was  there  any  erosion. 

Photo  No.  2  shows  the  upstream  slope. 

(3)  Crest.  The  crest  is  well  vegetated  with  adapted  grasses. 
Measurements  show  the  crest  elevations  to  be  very  uniform 
and  according  to  the  plans.  No  slumps  or  deformations 
were  observed.  A  number  of  drying  cracks,  up  to  1/4 
inch  wide,  were  observed  on  the  crest,  as  shown  in 

Photo  No.  11.  The  same  cracking  pattern  was  observed  in 
the  emergency  spillway  which  is  cut  through  natural 
material.  The  crest  is  shown  in  Photo  No.  3  and  Plate 
C-10  of  Appendix  C. 

(4)  Downstream  Slope.  The  downstream  slope  is  well  vegetated 
with  adapted  grasses.  No  cracks,  slumps  or  deformations 
were  observed  on  the  slope.  Measurements  indicate  that 

it  was  constructed  according  to  the  plans.  Evidence  of  an 
old  seep  area  (dead  cattails)  was  observed  downstream  from 
centerline  station  6+50.  Borings  in  this  area  showed  no 
free  water  to  depths  of  2  feet.  Another  seep  area  occurs 
downstream  from  centerline  station  5+00  to  6+00.  Free 
water  was  ponded  in  this  area  with  no  observable  flow. 

Both  of  these  seep  areas  occur  on  the  berm.  Another 
seep  area  is  located  downstream  from  the  berm  at  about 
centerline  station  5+50.  Mr.  Lee  reported  that  this  seep 
(spring)  was  there  when  the  dam  was  constructed  and  results 


from  seepage  through  the  bedrock.  Photo  No.  4  shows  the 
downstream  slope.  Photos  12  and  13  show  the  seeps  on  the 
berm. 

c.  Appurtenant  Structures. 

(1)  The  principal  spillway  is  uncontrolled  and  consists  of  a 
30-inch  corrugated  metal  pipe  riser  shown  in  Photo  No.  8 
and  a  24-inch  corrugated  metal  pipe  conduit  shown  in 
Photos  14  and  15.  The  pipe  appears  to  be  in  good  condition. 
Cattails  and  grass  block  part  of  the  entrance  to  the  riser. 
Cathodic  protection  measures  were  installed  on  the  pipe 
conduit.  The  activity  of  the  protective  measures  is 
monitored  by  SCS  through  the  "test  station"  shown  on  the 
plans. 

(2)  The  emergency  spillway  is  an  uncontrolled  earth  channel 
cut  through  the  left  abutment.  The  spillway  is  very  well 
vegetated.  No  slumps  or  slides  were  observed  in  the 
spillway.  There  was  no  evidence  of  flow  through  the 
spillway  and  no  erosion  was  evident  (except  for  vehicular 
tracks).  Drying  cracks  similar  to  those  on  the  crest  of 
the  dam  were  observed  in  the  natural  soil  in  the  spillway 
bottom.  Photos  5  and  6  show  the  spillway. 

(3)  Drawdown  Facility.  The  drawdown  facility  consists  of  an 
8-inch  corrugated  metal  pipe  into  the  30-inch  corrugated 
metal  pipe  riser  located  4  feet  below  the  crest  of  the  riser. 

d.  Reservoir  Area.  The  area  around  the  reservoir  is  well  grassed. 

No  slumps  or  slides  were  observed.  No  significant  erosion  was 
evident  around  the  shoreline.  Photo  No.  9  shows  a  portion  of 
the  reservoir. 

e.  Downstream  Channel .  The  channel  downstream  from  the  principal 
spillway  appears  to  be  stable  (rock  is  exposed  in  the  plunge 
pool).  A  number  of  willows  are  growing  in  the  downstream 
channel . 

3.2  EVALUATION 

This  dam  appears  to  be  in  good  shape  with  no  serious  deficiencies 
nor  potential  of  failure.  Measurements  indicate  that  it  was  con¬ 
structed  in  accordance  with  the  plans.  Seepage  along  the  downstream 
slope  does  not  appear  to  adversely  affect  the  integrity  of  the 
structure.  Some  minor  deficiencies  in  maintenance  (heavy  growth  of 
cattails  around  the  entrance  to  the  principal  spillway,  trees  in  the 
outlet  channel)  should  be  corrected. 
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4.1  PROCEDURES 


SECTION  4  -  OPERATIONAL  PROCEDURES 


There  are  no  controlled  outlet  works  for  this  dam  except  the 
small  drawdown  pipe.  The  pool  level  is  controlled  by  rainfall, 
infiltration,  evaporation,  and  the  capacity  of  the  uncontrolled 
spillways. 

4.2  MAINTENANCE  OF  DAM 

Maintenance  appears  to  be  reasonably  good.  Vegetative  growth 
around  the  inlet  of  the  principal  spillway  and  in  the  outlet 
channel  should  be  controlled. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT 
There  is  no  warning  system  in  effect  for  this  dam. 

4.5  EVALUATION 

The  maintenance  of  the  dam  appears  to  be  good  with  the  exception  of 
the  vegetation  which  has  been  allowed  to  grow  around  the  principal 
spillway  inlet  and  the  uncontrolled  growth  of  willow  trees  in  the 
principal  spillway  outlet  channel. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data.  "As  built"  plans  for  this  dam  were  furnished  by 
the  Soil  Conservation  Service  and  are  shown  in  Appendix  C. 

Pertinent  hydraulic  and  hydrologic  data  used  in  evaluating 
the  dam  are  shown  in  Appendix  C,  Plate  C-9. 

b.  Experience  Data.  The  drainage  area,  reservoir  surface  area, 
and  elevation-storage  data  were  developed  from  the  SCS  plans. 

The  hydraulic  computations  for  the  spillway  and  dam  overtopping 
discharge  ratings  were  based  on  data  collected  in  the  field  at 
the  time  of  the  field  inspection  and  information  taken  from 
the  "as  built"  plans. 

c.  Visual  Observations. 

(1)  The  drop  inlet  pipe,  trash  rack,  and  anti-vortex  plate 
appear  in  excellent  condition.  However,  entrance  conditions 

to  the  riser  are  becoming  blocked  with  heavy  grass  and  cattails. 
The  outlet  end  of  the  pipe  was  also  in  excellent  condition. 

(2)  The  emergency  spillway  is  very  well  vegetated  with  adapted 
grasses.  There  is  no  indication  that  the  emergency  spillway 
has  ever  operated. 

d.  Overtopping  Potential.  The  spillways  are  too  small  to  pass  50% 
of  the  probable  maximum  flood  without  overtopping.  The  spillways 
will  pass  the  1%  probability  flood  as  well  as  24%  of  the  probable 
maximum  flood  without  overtopping  the  dam.  Overtopping  is  dangerous 
because  the  flow  of  water  over  the  crest  will  erode  the  face  of 

the  dam  and,  if  continued  long  enough,  will  breach  the  dam  with 
sudden  release  of  all  of  the  impounded  water  into  the  downstream 
floodplain. 


The  results  of  the  routings  through  the  dam  are  tabulated  in 
regards  to  the  following  conditions: 


Frequency 

Inflow 
Discharge 
c.f .s. 

Outflow 
Discharge 
c.f .s. 

Maximum 

Pool 

Elevation 

♦Maximum 
Depth 
Over  Dam 
Feet 

Duration 

Over 

Top 

Hours 

1  % 

800 

150 

59.4 

0 

... 

1/2  PMF 

1410 

1270 

60.9 

0.7 

2 

PMF 

2820 

2780 

61.4 

1.2 

5 

0.2+  PMF 

690 

310 

60.2 

0 

— 

*  Minimum  top  of  dam  elevation  -  60.2 
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According  to  the  recommended  guidelines  from  the  Department  of  the 
Army,  Office  of  the  Chief  of  Engineers,  this  dam  is  classified  as 
having  a  high  hazard  rating  and  a  small  size.  Therefore,  the  1/2 
PMF  to  PMF  is  the  test  for  the  adequacy  of  the  dam  and  its  spillway. 

The  estimated  damage  zone  is  described  in  paragraph  1.2  d  in  this 
report. 
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SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observation.  Measurements  indicate  that  the  dam  was 
constructed  according  to  the  plans.  It  is  considered  to  be 
structurally  stable.  Stability  analyses  provided  by  the 
SCS  show  adequate  safety  factors  with  phreatic  surface 
developed  from  emergency  spillway  elevation  and  no  downstream 
drainage  measures.  Therefore*  seepage  observed  in  the  lower 
section  of  the  downstream  slope  should  not  endanger  the 
safety  of  the  dam  from  the  standpoint  of  strength.  The 
nature  of  materials  in  the  dam  and  foundation  indicate  that 
seepage  at  the  toe  would  not  endanger  the  stability  of  the 
dam  from  the  standpoint  of  internal  erosion  and  piping. 

b.  Design  and  Construction  Data.  Design  data  and  "As  Built"  plans 
were  available  from  the  Soil  Conservation  Service  and  are 
included  as  Appendix  C  and  Appendix  E  of  this  report.  Seepage 
and  stability  analyses  presented  in  the  SCS  reports  are  con¬ 
sidered  adequate  for  this  structure. 

c.  Operating  Records.  There  are  no  controlled  operating  facilities 
for  this  dam. 

d.  Post  Construction  Changes.  There  have  been  no  post  construction 
changes  for  this  structure. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1,  an 
earthquake  of  the  magnitude  predicted  in  this  area  is  not 
expected  to  cause  structural  failure  of  this  dam. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety.  The  dam  appears  to  be  in  excellent  structural  condition 
with  little  likely  potential  of  iailure.  The  flood  from  one-half 
the  Probable  Maximum  Flood  will  overtop  the  dam  by  0.7  feet  for 
a  period  of  2+  hours.  Overtopping  is  dangerous  because  the  flow 
of  water  over  the  crest  will  erode  the  face  of  the  dam  and,  if 
continued  long  enough,  will  breach  the  dam  with  sudden  release  of 
all  of  the  impounded  water  into  the  downstream  floodplain.  The 
few  minor  deficiencies  in  maintenance  should  not  seriously  affect 
the  safety  of  the  structure. 

b.  Adequacy  of  Information.  The  design  data  and  the  "As  Built" 
plans  furnished  by  the  SCS  and  included  as  Appendix  C  and 
Appendix  E  of  this  report  and  the  visual  observations  made 
during  the  inspection  are  considered  adequate  to  support  the 
conclusions  and  recommendations  presented  in  this  report. 

Seepage  and  stability  analyses  presented  in  the  SCS  reports 
are  considered  adequate  for  this  structure. 

c.  Urgency.  There  does  not  appear  to  be  an  immediate  urgency  to 
accomplish  the  remedial  measure  recorrmended  in  paragraph  7.2a. 

d.  Necessity  for  Further  Investigations.  Prior  to  any  action 
being  taken  on  the  remedial  measure  recommended  in  paragraph 
7.2a,  the  owner  should  conduct  a  breach  routing  of  the  dam  to 
determine  the  downstream  effects  of  the  failure  of  the  dam. 

e.  Seismic  Stability.  This  dam  is  located  in  Seismic  Zone  1.  An 
earthquake  of  this  magnitude  is  not  expected  to  be  hazardous 
to  this  dam. 

7.2  REMEDIAL  MEASURES 

The  following  remedial  measures  and  maintenance  procedures  are  recom¬ 
mended.  All  remedial  measures  should  be  performed  under  the  guidance 

of  a  professional  engineer  experienced  in  the  design  and  construction 

of  dams. 

a.  Alternatives. 

(1)  The  emergency  spillway  size  and/or  the  height  of  dam  should 
be  increased  to  pass  50%  of  the  Probable  Maximum  Flood  with¬ 
out  overtopping. 
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b.  Operating  and  Maintenance  Procedures. 

(1)  The  vegetative  growth  around  the  principal  spillway  entrance 
should  be  removed  and  the  area  should  be  kept  clear  to  pre¬ 
vent  a  reduction  in  the  principal  spillway  capacity. 

(2)  The  willows  in  the  principal  spillway  outlet  channel  should 
be  removed  and  measures  taken  to  prevent  their  recurrence. 

(3)  The  dam  should  be  inspected  at  regular  intervals  and  records 
of  the  inspections  made  a  part  of  the  project  file  on  this 
dam. 
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APPENDIX  A 
MAPS 


VICINITY  MAP 


ID  NO.  MO  11220 
DAVIESS  COUNTY,  MISSOURI 


LOCATION  MAP 

PLATE  A-2 


APPENDIX  B 
PHOTOGRAPHS 


GRINDSTONE -LOST -MUDDY  CREEK  DAM  F-20 


PHOTO  INDEX 


DAVIESS  COUNTY,  MISSOURI 
MO.  11220 


PLATE  B-l 


PHOTO  NO.  2  -  UPSTREAM  FACE  FROM  LEFT  ABUTMENT 


PLATE  B-2 


PHOTO  NO.  4  -  DOWNSTREAM  SLOPE  FROM  LEFT  END 


PHOTO  NO.  5  -  VIEW  UPSTREAM  IN  EMERGENCY  SPILLWAY 


PHOTO  NO.  6  -  VIEW  DOWNSTREAM  IN  EMERGENCY  SPILLWAY 


*V. 


PHOTO  NO.  10  -  VIEW  DOWNSTREAM  AT  EXIT  CHANNEL  FOR 
PRINCIPAL  SPILLWAY 


PHOTO  NO.  17  -  HOME  AND  BARN  ONE-HALF  MILE  DOWNSTREAM 


PLATE  B-9 


APPENDIX  C 
PROJECT  PLATES 
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APPENDIX  D 

HYDRAULIC  AND  HYDROLOGIC  DATA 


t 

l 

1 


( 


i 


HYDROLOGIC  COMPUTATIONS 


The  SCS  dimensionless  unit  hydrograph  and  the  systemized  computer 
program  HEC-1  (Dam  Safety  Version},  July  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Corps  of  Engineers,  Davis, 
California,  were  used  to  develop  the  inflow  hydrographs  (See  this 
Appendix) . 

a.  Twenty-four  hour,  one  percent  probabilistic  rainfall  for  the  dam 
location  was  taken  from  the  data  for  the  rainfall  station  at 
Chillicothe,  MO.  as  supplied  by  the  St.  Louis  District,  Corps  of 
Engineers  per  their  letter  dated  4  March  1980.  The  twenty- four 
hour  probable  maximum  precipitation  was  taken  from  the  curves  of 
Hydrometeorological  Report  No.  33  and  current  Corps  of  Engineers 
and  St.  Louis  policy  and  guidance  for  hydraulics  and  hydrology. 

The  rainfall  distribution  is  inherent  in  the  HEC-1  (Dam  Safety 
Version)  computer  program  and  is  distributed  according  to  EM  1110- 
2-1411  (See  Section  4a). 

b.  Drainage  area  =  0.253  square  miles  (162.0  acres). 

c.  Time  of  concentration  of  runoff  =  15  minutes  (taken  from  the  SCS 
"as-built"  plans,  and  compared  to  18  minutes  as  computed  by  the 
Kirpich  formula). 

d.  The  antecedent  storm  conditions  for  the  probable  maximum  pre¬ 
cipitation  were  heavy  rainfall  and  low  temperatures  which 
occurred  on  the  previous  5  days  (SCS  AMC  III).  The  antecedent 
storm  conditions  for  the  one  percent  probabilistic  precipitation 
were  an  average  of  the  conditions  which  have  preceded  the 
occurrence  of  the  maximum  annual  flood  on  numerous  watersheds 
(SCS  AMC  II).  The  initial  pool  elevation  was  assumed  at  the 
invert  of  the  principal  spillway. 

e.  The  total  twenty-four  hour  storm  duration  losses  for  the  one 
percent  probabilistic  storm  were  2.33  inches.  The  total  losses 
for  the  PMF  storm  were  1.16  inches.  These  data  are  based  on  SCS 
runoff  curve  No.  80  and  No.  91  for  antecedent  moisture  conditions 
SCS  AMC  II  and  AMC  III  respectively.  The  watershed  is  composed 
of  primarily  SCS  soil  groups  C  and  D  (Lamoni -She! by-Zook  soil 
association)  with  approximately  75%  in  grass  and  woods  and  the 
remainder  under  cultivation  in  legumes.  Almost  the  entire 
watershed  is  contoured. 

f.  Average  soil  loss  rates  =  0.05  inch  per  hour  approximately  (For 
PMF  storm,  AMC  III) . 

The  combined  discharge  rating  consisted  of  three  components:  the 
flow  through  the  principal  spillway,  the  flow  through  the  emergency 
spillway  and  the  flow  going  over  the  top  of  the  dam. 

a.  The  principal  spillway  rating  was  developed  by  using  the  weir, 
orifice  and  full  conduit  flow  equations. 

PLATE  D-l 
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(1)  Weir  Flow  equation  (Q  =  CLH*‘  ) 

where  C  =  weir  coefficient  =  3.4  (from  USGS  TWRI,  Bk.  3,  Ch.  A5) 
L  =  effective  weir  length,  ft.  =  7.8 
H  =  total  head,  ft. 

(2)  Orifice  equation  -  Q  =  CA  /2gh 
where  C  =  orifice  coefficient  =0.6 

A  =  area  of  riser,  sq.  ft.  =  4.9 
h  =  total  head,  ft. 

(3)  Full  conduit  flow  equation 


Q  =  a 


2 

where  a  =  cross-sectional  area  of  pipe,  ft  =3.14 
H  =  total  head,  ft. 

Kp  =  coefficient  for  riser  =  1.0 
1C  =  coefficient  for  pipe  friction  loss  =  0.0459 
p  (ES-42,  SCS  NEH,  Section  5) 

L  =  length  of  pipe,  ft.  =  131  (field  measurement) 

b.  The  emergency  spillway  rating  curve  was  developed  using  the  Corps 
of  Engineers,  Water  Surface  Profile  HEC-2  computer  program.  The 
slope-area  method  was  used  assuming  an  estimated  energy  slope  of 
0.033  ft/ft. 

c.  The  flows  over  the  dam  were  determined  by  using  the  dam  over¬ 
topping  analyses  (irregular  top  of  dam)  within  the  HEC-1  (Dam 
Safety  Version)  program. 

Floods  were  routed  through  the  reservoir  using  the  HEC-1  (Dam  Safety 
Version)  program  to  determine  the  capabilities  of  the  spillway  and 
dam  embankment  crest.  The  input,  output  and  plotted  hydrographs  are 
attached  in  this  Section. 
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APPENDIX  E 

DIVISION  II 

SOILS  REPORT 
USDA-SCS 
APRIL,  1968 


UNITED  STATES  GOVERNMENT 


TO 

FROM 

SUBJECT 


Memorandum 


U.  S.  DEPARTMENT  O?  /tmCLLTL'!: 

soil  conscrvatic::  czrvtc 


Janes  M.  Dale,  State  Conservation  Engineer,  DATE:  April  6,  I9S9 

SCS,  Columbia,  Missouri 

Lorn  P.  Dunnigan,  Heal,  Soil  Mechanics  laboratory, 

SCS,  Lincoln,  Nebraska 

END  22-3,  Missouri  WP-CS,  Gr inds tone- Los t-Muddy  Creek,  Site  No.  F-20 
(Davies  County) 


ATTACHMENTS 

1.  Porn  SC3-3?6,  Soil  Mechanics  laboratory  Data,  1  sheet. 

2.  Form  SC3-,}55A,  Triaxial  Shear  Test  Data,  1  sheet. 

3-  Fern  SC3-332,  Compaction  an  i  Penetration  Resistance,  2  sheets. 
4.  Form  SC3-357,  Surra ry  -  Slope  Stability  Analysis,  3  sheets. 


discus  si  ?:r 


FOUNDATION 


A.  Bedrock:  The  bedrock  at  the  site  consists  cf  shale  and  oil t stone 
vith  sore  interbed iei  thin  beds  cT  limestone  at  shallow  depths.  The 
bedrock  is  reportedly  cf  Pennsylva  :ian  a;je. 

3.  Soil  Claorificaticn:  The  saapie  fr:n  TH  301  is  classified  as  CL 

material  vith  a  liquid  limit  cf  33  an:  a  FI  of  20.  Both  abutments  are 
lo  :~ed  as  CL  till. 

C.  Sh^ar  SJ~rc:v'th:  Uadis hurt®  l  samples  were  not  sucritte l  from  this 
site.  A  oiov  count  cf  7  from  the  7  to  6-foot  depth  in  7.i  jfi  vas 
recorded and  bass:  upon  this  blow  count ,  iesi  :::  strength  parameters 
of  0  =  It.  3°,  c  =  lid  C  psf  are  sn  -toted.  These  stren.U:  pa  in::,  at  ers 
are  from  site  No.  D-jt  on  this  va rsae-. 

EiEAUXMENT  MATERIALS 


A.  Cla 


sstricat  on:  The  borrow  samples  submitted  are  from  the  upstream 
'•  >t>  -  :cu\  ’  -  >-■  at  1 


oorrov  area  (Til's  102  an  .  203) .  Math  materials  art-  CD's  vith  liquid 
limits  cf  6c  (Sample  6j-V.i^Cl)  a  : I  (Sample  6?V.TjC2).  Tut  samples 
have  PI'c  cf  22  a.n  20,  rct'octively. 


Cov.racte-i  Dm.sldy:  Standard  Procter  compaction  tests  were  made. 
Semple  (,  Field  No.  102.1)  hue  a  maximum  dip/  ensiuy  cf  1C?. 3 

pcf  ar.  I  .'.ample  6?'.;’ jC2  -  it  No.  ICj.l)  has  a  maximum  iry  density 

of  107.0. 


U  Ui 


2  —  Jair.es  M.  Dale  —  k/8/69 
Lorn  P.  Dunnigan 

Sub j :  ENG  22-5,  Missouri  WP-08,  Grind stone -Lost -Muddy  Creek,  Site  F-20 


C.  Shear  Strength:  A  consolidated  unlrained  shear  test  was  made  on 
Sample  fcJWljOl  (Field  No.  102.1)  compacted  to  average  density  ox' 

101.5  pcf,  which  is  92-6  percent  of  standard  Procter.  The  test  is 
interpreted  to  yield  shear  strength  parameters  cf  y>  =  5-5°,  c  =  6 25 
psf.  Sample  69*66,  from  Site  No.  B-3&  Grindstone-Lost-Muddy,  which 
closely  approximates  the  alluvial  materials  on  this  site  (F-20)  has 
strength  parameters  of  0=  6.5°,  c  =  £25  psf. 

SLOPE  STABILITY 

A.  Maximum  Section  at  Station  7+B7-  A  27- 3-foot  high  embankment  was 
analysed  considering  drying  cracks  to  the  phreatic  surface  in  all  the 
modified  Swedish  circle  method  trials.  In  addition,  the  upstream 
analysis  considers  rapid  drawdown  from  the  emergency  spillway  elevation 
to  the  base  of  the  embankment,  no  berm,  and  embankment  shear  strength 
parameters  cf  0  =  5-5°,  c  =  625  psf.  'Jnier  these  conditions  a  minimum 
factor  of  safety  of  I.69  was  computed.  The  upstream  analysis  considered 
2  l/2 :1  embankment  slopes. 

The  downstream  stability  analysis  considerations  are  identical  to  the 
upstream  with  the  exception  that  a  full  phreatic  surface  (no  drain) 
is  considered  in  Flace  of  rapid  drawdown.  A  factor  of  safety  of  1-7 6 
was  obtained  for  the  downstream  2  l/2:i  slope. 

B.  Floodplain  Section  at  Station,  0+3 A  .1? .  3 -foot  upstream  embard-tment 
was  analyse!  considering  an.  11-foot  depth  of  compressible  foundation 
material.  Factors  cf  safety  above  were  cbtaineu  for  this  analysis 
and  are  fully  described  on  the  attached  Summary  -  Slope  Stability 
Analysis,  Grinistcne-Lost-Muddy  Site  No.  F-20. 

REC  CMMENDATT  CN3 


Cutoff  Trench:  We  concur  with  the  engineer's  recommended  cuttff 
trcn.cn  tepths.  The  cutoff  trench  will  bottom  in  CL  till  and  CL 
alluvium  in  the  abutments,  left  channel  section,  and  the  floodplain. 
The  trench  will  bottom  in  bedrock  in  the  right  channel  section. 

Principal  Spillway:  At  the  proposed  location  the  foundation  consists 
of  about  ^0  feet  of  7-blow-count  material  overlying  bedrock,  rased 
on  blow  count,  foundation  consolidation  is  expected  to  be  low  for  the 
propose  l  fill  height. 

Dm  in :  The  trench  will  bottom  in  stiff  to  medium  CL  (n  =  7)  and  good 
cutoff  is  anticipated  witn  the  cutoff  trench  depths  recommended  in 
the  en-ir.eer's  report  for  this  site,  ar.  i  a  drain  is  r.ct  considered 
necessary. 


3  —  Janies  M.  Dale  —  ye/69 
Lora  P.  Dunnijan 

Sub  j  :  ENG  22-5,  Missouri  WP-OG,  Grindst.one-Lost-Muiiy  Creek,  Site  P-20 


D.  Ebibankm.ent  Design: 

1.  Placement  of  Materials:  Tne  borrow  samples  submitted  have  about 
the  same  liquid  limits.  We  concur  with  the  engineer's  recom¬ 
mendation  that  the  higher  pdnuticity  materials  be  utilized  in  the 
interior  portions  of  the  embailuxent  fill  and  the  less  plastic 
materials  be  utilized  as  a  blanket  to  reduce  the  possibility  of 
dryinj  cracks  and  promote  vegetative  cover. 

All  materials  should  be  placed  at  a  minimum  of  90  percent  of 
standard  Proctor  density  with  moisture  controlled  near  optimum. 

2.  Slopes :  With  the  embankment  at  $0  percent  of  Proctor  and  no 
drain,  the  proposed  2  1/2:1  slopes  are  expected  to  be-  stable. 

3.  Settlement :  An  overfill  allowance  cf_0_.  5  feet  is  sumjested  to 
comper.  ate  for  residual  consolidation  within  the  foundation  and 
embankment . 


Pre oared  by: 
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Reviewed  ar.d  Approved  by: 
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.M  A  1  I-KI  AL>  j  l  .  S.  PLl'AKTM  KNT  of  A  (IKK  l  l/H  UK  I  'T*t*  y  4  ^r7  *  f  CTL^T7  A  TJ  TTT^^^T' 
TESTING  Iir.rOKTiSOlL  CONSERVATION  SKUViCi;!  1  AVA^^vi/ki-  OaiaIAK  11:^1 


F“^Ov'fCT  a-va  Stale 


SAM»lE  LCCATI0?< 


(V*;v  Vt.  “  J.o?r  ^-20  S't/ZSfiL/ri/  I oo  £?-CO ,  ZFrSo 


GEOcOG  C  OHIO >n  — r— »  I  l 


f-Eld  sample  no 
A-*-..  / 


type  of  Sample 

Coy^yAerso 


0£PTm  / 

/-S 


tEsreo  at 

S 'ail  /./sVCo-sO 


777,/ 


SPECIMEN  DATA 


INDEX  TEST  DATA 


uses  Cz_  ;  LL  40  ;  PI  ^  -  MEiDHT  r.  ^  " ;  DIAMETER  /.  -/ 

%  FINER  (mm)-.  0.0Q2  7/  ;  0.005  -5  7  :  MATERIALS  TESTED  PASSED  SlE\ 

0.074  (*  2  00  )  7,9  METHOD  OF  PREPARATION  -^rST/C  o 

Gc  (-*4)  2..  ~7l )  ;  G$  (•*•** <4 ) _ / ''r,:  '.*-V V  ZZ^-zZJL 

STANDARD:  Yd  MW./69.S  oef;  wd  /7,P  %  MOLDING  MOISTURE  /-/a-  % 

MODIFIED:  Yd  MAX. _ pcf ;  wd _ %  MOLDED  AT  7  7.0%  OF  7d  MAXIMUM 


TYPE  OF 
TEST 


SIEVE  uu 

cu 

'rfSJP  r7, 


DRY  DENSITY 

INITIAL 
pcf  ED 

Q/CC  □ 

CONSOLI¬ 
DATED 
pcf  ££ 
q/cc  CD 

/A'Z.rJ. 

1  /£>9. 7 

MOISTURE  CONTENT, 


START  CEG.OFSAT  END 
OF  AT  START  OF 

TEST  OF  TEST  TEST 


iz  i  ,o  I  ,0.0  r;  i  :z:_.  7 


ZTZ  I  «>  7  .  — •  ;  .7  • : . 


TIME  OF  MINOR  I  DEVIATOR  |  AXIAL 
END  CONSOLI-  PRINCIPAL;  STRESS  j STRAIN  AT 
OF  DAT; ON  STRESS  j  a,  -  a3  j  FAILURE, 

fEST  (hrs.)  a->  (psi)  (psi)  E  (%) 


—  —  •  Gr>  I  '  o.**- 


remarks  a  -Sir RAG &  Z  zrv. 


l*\ 


I 


□BOO 


TESTING  ?.2 


Fi£lO  SAMPLE  SO 

10  2*1 


C-EOLCO.C  C9.«:M 


MAX.  PARTICLE  SIZE  INCLUDED  IN  TEST 

f  MINUS  NC.  4 
SPECIFIC  GRAVITY  (G.)  < 

8  i.  PLUS  NO.  4  _ 


—  2  5  00 

0t 

CL 


y  2000 

<X 

H 

£  1500 

<r> 
uj 
a 


mat^gials 

C.  s.  I.U-.I'AKTMENT  of  Ad 

TESTING  G"TO:iT 

f  OIL  CONSERVATION 

r*  r\ r  «•  n  '  r’n  ,'A.  ^ T  /  '.\  t  t  -\ 
vaau.  <\L  *  iv.;n  /.r*  J 

i  A*  1  \  i-«  JL  A.  '*.  A  t  k.  A  *%-/  1  ■  aVLJ*  J  */*■'.  S  V_#  is 


H  //(J’/lUrn 


CLASSIFICATION  _ QL _  LL  3°>  ?l _ £ 

MAX.  PARTICLE  SIZE  INCLUDED  IN  TEST  -rl  rlf  tj_ 

[  MINUS  NO.  4 _ 2,6(5 

SPECIFIC  GRAVITY  (Gs)  4  „ 

*  i  nr  i  c  k >  r\  a 


-a-  O 


'V 

C-  cp 


PLUS  NO.  4 


LL  3°>  ?l  2Z?  CURVE  NO.  2 _  OF _ 

TEST  -2.  r!f  CJ_  STD.tASTM  D'  698)H;  METHOD  /j_ 

>.  4 _ 2,65>  MOD. (ASTM  0-i557)lj;  METHOD  

4  _  OTHER  TEST  □  (SEE  REMARKS) 


- { - 1 - 


max.  ri  so?.z>  pet 

opt.  moist.  ■' "  ^  % 

NATURAL  MOIST. _  V. 


MOISTURE 


REMAR 


PERCENT  OH 


V 
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AD-A105  278  HOSKINS-WESTERN-SONDEREGGER  INC  LINCOLN  NE  F/G  X3/13 

NATIONAL  DAM  SAFETY  PROGRAM.  GRIND5T0NE-L0ST-MUD0Y  CREEK  OAM  F— -ETC(U) 
JUN  80  R  S  DECKER*  G  JAMISON*  G  ULMER  DACW43-80-C-0071 

UNCLASSIFIED  NL 


Engineer's  Henort  -  Investigation  of  Dam  Site  F-20 
C-rindstone-Lost-;  uddv  Crook 


'Toroid  5,  I  aims  end  Jr, 


12-18-63 


Streor.  channel  cleanout  is  recommended  between  sections  A  and  2.*  Cleanout 
depths  of  2,?  ft,  to  3  ft,,  better.*,  width  of  10  ft,  and  side  slopes  of  2:1 
should  ho  adequate  to  remove  the  reconi  charnel  fill,  Channel  cleanout 
is  not  recommended  for  the  channel  below  the  centerline  of  the  c'an. 

Recommended  Core: 


Stations 

Slevat: 

3+00 

??.o 

lt+oo 

iiU.o 

h+hS 

32.0 

ii+60 

32.0 

5+oo 

33.0 

?*?o 

33.0 

6+?o 

36.0 

7+50 

36.0 

7+ SO 

31.0 

7+9? 

31.0 

9+00 

?o.c 

9+?0 

56.0 

3:1  End  Slopes 

Placement  of  the  fill  materials  from  t'*e  required  enervations  a-.-I  borrows 
will  Vo  contrcled  b~  the  en-ir.ee?.  "’he  mere  mastic  CL  material  to  bo 
placed  in  the  core  with  the  TTL  or  ton  soil  in  the  outer  shell  to  reduce 
dr  vino;  cracks  and  to  imnrcve  vegetative  cover  establishment. 

The  orinci-al  srilli'av  conduit  will  be  2h  inch  diameter  cc?ru~atcd  metal 
pipe.  A  cine  drop  inlet  and  cantilevered  outlet  trill  be  used. 

Foundation  drainage  should  not  be  required  with  the  recommended  core  foot 

There  coos  not  acnoar  to  be  an”  scecial  foundation  or  fill  deeirn  croblem 


r 


